Substrate metabolism as a determinant for postischemic functional recovery of the heart.
The mammalian myocardium meets its high energy needs through the oxidation of a variety of substrates, chiefly fatty acids. This review examines the hypothesis that efficient energy transfer in the heart occurs through a series of moiety-conserved cycles, which makes the heart an obligatory "omnivore." Ischemia results in a transformation of efficient metabolic cycles to less-efficient linear pathways. Substrate metabolism during reperfusion requires the replenishment of depleted cycles and is a major determinant for the return of contractile function. Although there is growing recognition of the concept that regulation of substrate flux through metabolic pathways is shared by several of the pathway enzymes it is apparent that glucose oxidation and glycogen resynthesis promote the return of normal contractile function in the postischemic heart. This concept is supported by clinical observations on the beneficial effects of a solution containing glucose, insulin, and potassium (GIK) for treatment of refractory left ventricular contractile failure after hypothermic ischemic arrest during cardiac surgery.